The diversity of rice phytocystatins.
Phytocystatins encompass a family of plant competitive cysteine proteinase inhibitors. They are encoded by part of a conserved monophyletic group of genes that are found in all eukaryotes. The primary targets of phytocystatins are papain-like cysteine proteinases. However, a group of larger phytocystatins is also able to inhibit proteinases such as legumains. Phytocystatins have been implicated in several physiological processes and act within an intricate proteolytic regulatory network. The present work characterizes the gene family of rice phytocystatins, which contains twelve genes with different features. Phylogenetic analyses cluster rice phytocystatins into three main groups. Group 1 is composed of OcI, OcIII and OcXII and is nearly ubiquitous and highly expressed in plants under normal and stressed conditions including salt, wounding, ABA or a fungal elicitor such as chitosan. Rice phytocystatins can contribute to plant senescence and may exhibit an inverse correlation between their gene expression and the activities of their target proteinases. This work contributes to clarifying the roles of individual phytocystatin genes in plant processes such as germination and response to environmental stresses.